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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more optical fibers wired on the base material which has a 2-dimensional flat surface, and this base 
material, The resin fixed bed for fixing and protecting two or more optical fibers wired by the 2-dimensional flat surface 
of this base material, ****** prepared near the periphery of this base material for preventing that resin material flows 
out in the case of formation of this resin fixed bed, or the periphery, And optical coupling parts to which it has a part for 
the trailer for [ which makes optical connection ] having been prepared in fee edge of this optical fiber, and this resin 
fixed bed is characterized by filling resin material inside ****** prepared near the periphery of this base material, or the 
periphery, and being formed in it. 

[Claim 2] Optical coupling parts according to claim 1 by which the protective layer is prepared in the fi*ont face of the 
resin fixed bed. 

[Claim 3] Optical coupling parts according to claim 1 whose optical fiber is a carbon covering optical fiber. 

[Claim 4] Optical coupling parts according to claim 1 formed from the nonwoven fabric which consists of a nonwoven 

fabric which ****** becomes from organic fiber, or a glass fiber. 

[Claim 5] Optical coupling parts according to claim 1 formed by the sealing agent which ****** becomes from a 
silicone system, an epoxy system, an urethane system, or an acrylic resin. 

[Claim 6] Optical coupling parts according to claim 1 in which the resin fixed bed is formed from gel material or 
rubber-like material. 

[Claim 7] Optical coupling parts according to claim 1 in which the resin fixed bed is foraied from thermosetting resin or 
an ultraviolet-rays hardenability resin. 

[Claim 8] The production method of the optical coupling parts characterized by forming the resin fixed bed by preparing 
****** near the periphery of this base material, or Ihe periphery, and filling resin material into the inside portion of this 
****** after wiring so that a part for the trailer for making optical connection of two or more optical fibers at the edge 
may be prepared on the base material which has a 2-dimensional flat surface. 

[Claim 9] The production method of the optical coupling parts according to claim 8 characterized by forming a 
protective layer on the resin fixed bed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical coupling parts (optical patchboard) 
and its production method for connecting mutually between the light-corpuscle child and parts which are used for 
optical communication, such as a light-corpuscle child, an optical-circuit package, and optical-circuit equipment, and 
optical information processing, and equipment. 
[0002] 

[Description of the Prior Art] In connection of two or more light-corpuscle children in an optical-circuit package, and 
the optical connection with the optical-circuit equipment which carries between [ two or more ] optical-circuit packages 
or an optical package, generally the optical connecter has been arranged at the edges, such as a light-corpuscle child, 
and an optical-circuit package, optical-circuit equipment, and it has connected mutually by the optical fiber. In this case, 
since it is necessary to arrange an optical fiber with complementary length, for the complicated wiring by the optical 
fiber, on an optical-circuit package and at the interior and/or the tooth back of optical-circuit equipment, the present 
condition is the shape of nidus avis, and having carried out congestion, having been spread around and occupying the 
big space for the reason. To the such optical connection method which is complicated and needs a place, as a simple 
method by wiring an optical fiber arbitrarily on a 2-dimensional flat surface, fixing an optical fiber by it is proposed 
using the sheet or substrate to which the binder is applied as indicated by the patent No. 257461 1 official report. 
[0003] By the way, on the occasion of the production, optical coupling parts given in the patent No. 257461 1 official 
report laid the optical fiber by the binder on a base material (base layer) or a fiber jacket, formed the circuit pattern, 
covered a it top using the material used by the base material, and the same material, formed the protective layer, and 
have obtained optical coupling parts. However, by this method, since the adhesive face to which the number of the laid 
optical fibers increases, the lap portion (intersection wiring) of the optical fiber in the formed circuit pattern follows on 
increasing, and the thickness of an optical fiber wiring layer increases and which an optical fiber touches in the lap 
portion of an optical fiber decreased, there was a problem that a protective layer could not be prepared homogeneously. 
Moreover, in the lap portion of the optical fiber in a circuit pattem, the fixed force by the binder became weak, the 
optical fiber was moved, and there was a problem that the optical fiber in a circuit pattem caused a position gap 
(collapse of a circuit pattem). The usual optical fiber is 125-250 micrometers in diameter, for example, if it becomes the 
thickness of 375-750 micrometers in three lap portions and the lap portion of the optical fiber in a circuit pattem 
increases, the float portion (air space) of a protective layer will arise to the circumference of an optical fiber imder a 
protective layer, and a problem will arise in the reliability over temperature and humidity etc., and also it will become 
remarkably weak to destruction by deformation of incurvation of an optical patchboard etc. fiirther again. 
[0004] Alfliough it is possible to fix the optical fiber wired by carrying out congestion by forming a resin layer by 
methods, such as coating or printing, in order to solve this problem When an optical fiber laps and it wires with the 
portion The problem that big irregularity arises is in the resin layer formed of coating etc. Moreover, it is impossible to 
prepare the resin layer which should be satisfied depending on methods, such as coating and printing, when the optical 
connecter is formed in a part for the trailer of an optical fiber, or in having a configuration with a complicated optical 
fiber wiring portion. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention is made for the purpose of solving the above troubles in a 
Prior art. That is, the purpose of this invention is to offer the new optical coupling parts which can perform optical 
connection simply to the optical fiber wiring which carried out congestion as mentioned above, other piuposes of this 
invention are to offer the method of forming economically the resin fixed bed which fixes and protects the wired optical 
fiber to external force, such as etc., pulling - bending - scratching - with the sufficient yield, without breaking down 
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the circuit pattern of the laid optical fiber, and producing optical coupling parts 

[0006] 

[Means for Solving the Problem] The base material in which the optical coupling parts of this invention have a 2- 
dimensional flat surface, two or more optical fibers wired on the base material, The resin fixed bed for fixing and 
protecting two or more optical fibers wired by the 2-dimensional flat surface of a base material, ****** prepared near 
the periphery of the above-mentioned base material for preventing that resin material flows out in the case of formation 
of the resin fixed bed, or the periphery. And it has a part for the trailer for [ which makes optical connection ] having 
been prepared in the edge of the above-mentioned optical fiber, and is characterized by for the above-mentioned resin 
fixed bed filling resin material inside ****** prepared near the periphery of a base material, or the periphery, and 
forming it in it. As for the optical coupling parts of this invention, the protective layer for protection may be prepared in 
the firont face of the above-mentioned resin fixed bed. 

[0007] After the optical coupling parts of this invention wire so that a part for the trailer for making optical connection 
of two or more optical fibers at the edge may be prepared on the base material which has a 2-dimensional flat siorface, 
they can prepare ****** near the periphery of this base material, or the periphery, can fill resin material into the inside 
portion of the ******, and can manufacture it by forming the resin fixed bed. Moreover, in this invention, you may 
form a protective layer on the above-mentioned resin fixed bed. 
[0008] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail with reference 
to a drawing. Drawin g 1 is the plan which an example of the optical coupling parts of this invention crushed the part, 
and drawing 2 is the cross section. In drawing, two or more optical fibers 2 are wired on the base material 1 which has a 
2-dimensional flat surface, it has become a part for the trailer 3 for the edge of an optical fiber making optical 
connection, and the optical parts 4, for example, an optical connecter, are connected. ******5is formed in the 
periphery section of a base material 1 , and the resin fixed bed 6 formed by filling resin material inside the ****** is 
formed. Furthermore on the resin fixed bed, the protective layer 7 is formed. 

[0009] In the optical coupling parts of this invention, especially the base material that has a two-dimensional flat surface 
for supporting the wired optical fiber is not limited, and if it is a base material usually used [ film / polyimide / a glass- 
epoxy compound substrate, polyester film ] with an electrical part and electronic parts, it can use anythings. Moreover, 
the optical coupling parts of this invention do not need to be flexibility, and since it may be upright, they can also use an 
upright macromolecule substrate, a ceramic substrate, etc. as a base material, for example. Moreover, what thing is 
sufficient also as the configuration. 

[0010] The optical fiber wired on a base material is used according to the application purpose of optical coupling parts, 
choosing it suitably, for example, the single mode optical fiber made fi-om a quartz or plastics, a multimode optical 
fiber, etc. are used preferably. Moreover, as for an optical fiber, it is desirable that it is a carbon coat optical fiber. As a 
big factor which generally deteraiines the life of an optical fiber, although the water of atmosphere and the invasion of 
hydrogen are raised, a carbon coat optical fiber is because high reliability and a high life are acquired since the invasion 
of water and hydrogen is suppressed. Moreover, in the optical coupling parts of this invention, in order not to prepare 
the cable envelope which gives the environment-resistant ability like the usual optical cable, it is more effective to use a 
reliable carbon coat optical fiber. 

[001 1] As adhesives for fixing an optical fiber on the above-mentioned base material If it has the adhesive strength 
which maintains the configuration of an optical fiber corresponding to the tension produced in bending of the optical 
fiber wired Anythings can be used. For example, an urethane system, acrylic, an epoxy system, Various kinds of 
pressure sensitive adhesives (binder), such as a nylon system, a phenol system, a polyimide system, a vinyl system, a 
silicone system, a rubber system, a fluoridation epoxy system, and fluoridation acrylic, a thermoplastic adhesive, and a 
thermosetting adhesive can be used. From the ease of wiring of an optical fiber, a pressure sensitive adhesive and a 
thermoplastic adhesive are used preferably. 

[0012] In the optical coupling parts of this invention, although the resin fixed bed is prepared in order to fix and protect 
the wiring member after fixing an optical fiber on the 2-dimensional flat surface of a base material as mentioned above 
and wiring, in order to form the resin fixed bed, ****** is first prepared near the periphery of a base material, or the 
periphery. In this case, what is necessary is just to usually prepare ****** over the perimeter near the periphery of a 
base material, or the periphery. However, since these optics will play a role of ****** when laying optics, such as an 
optical connecter, an optical module, and an optical device, near the periphery of a base material, it is not necessary to 
prepare ******inthe portion in which the optic was laid. Drawing 3 (a) explains that case and the optics 41 and 42 laid 
near the periphery of a base material show the case where it is the alternative of ****** 5. Moreover, in this invention, 
in order to avoid contact to these optics and the resin fixed bed, these optics may be avoided and ****** may be 
prepared in those circumferences. Drawing 3 (b) shows that case and ****** 5a and 5b are formed in the circumference 
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of optics 41 and 42. By preparing ****** as mentioned above, it can prevent that resin material flows out out of ****** 

on the occasion of formation of the resin fixed bed. 

[0013] Although what is necessary is not to be limited and just to choose suitably especially as a material which 
constitutes ****** according to the application purpose of optical coupling parts, the sealing agent (bulking agent) 
which consists of the nonwoven fabric which consists of organic fiber, such as polyethylene, polypropylene, and nylon, 
especially, the nonwoven fabric of a glass fiber and a silicone system, an epoxy system, an urethane system, or an 
acrylic resin is used suitably. It restricts and ****** is not the thing make it whose resin material filled by the inside not 
flow out outside and to which the size and configuration are limited. 

[0014] It is filled with resin material and the resin fixed bed is formed, the optical fiber wired by it is fixed and the 
inside of the above-mentioned ****** is protected. In this invention, although especially the material that constitutes 
the resin fixed bed is not limited, in order to ease the stress suitably applied to an optical fiber, what has flexibility by 
hardenability resins, such as an organic material of the shape of a gel or rubber, an ultraviolet-rays hardenability resin, 
an electron ray hardenability resin, and thermosetting resin, the thermoplastics which has flexibility are used. More 
specifically, as an organic material of a gel, silicone gel, acrylic resin gel, fluororesin system gel, etc. are raised, and 
silicone rubber, polyurethane rubber, a fluororubber, acrylic rubber, ethylene-acrylic rubber, SBR, BR and NBR, a 
chloroprene, etc. are raised as a rubber-like organic material. As a hardenability resin with flexibility, an epoxy resin, 
ultraviolet-rays hardenability adhesives, silicone resin, etc. are raised, and the resin which what thing is sufficient as as 
long as it has flexibility, for example, constitutes hot melt adhesives, such as acrylic resins, such as polyvinyl acetate 
and an ethyl-methacrylate resin, a vinylidene chloride resin, polyvinyl butyral resin, and polyamide resin, is raised as 
thermoplastics. In the case of a liquid, in the case of a solid-state, these resin material can use it directly because of resin 
fixed-bed formation in the state where dissolved in the solvent as liquefied by heating, and it considered as application 
Hquid. Moreover, it is also possible to fill up resin material with a soUd state inside ******^ to heat resin material or the 
whole optical coupling parts after that, to change resin material into a melting state, to solidify after that, and to form the 
resin fixed bed. 

[001 5] In addition, when required, you may prepare a protective layer on the resin fixed bed. A protective layer may be 
the same as that of the above-mentioned base material which wires an optical fiber, and a sheet, plates, etc., such as 
organic polymeric materials and a ceramic, are used. 

[0016] In the optical coupling parts of this invention, usually, an optical fiber is extended fi*om the position (port) of a 
request of a base-material end face for connection with an optical connecter, a part for a trailer is formed, and weld 
connection is made with the optical fiber which the optical connecter was connected there or was connected to the 
optical coimecter. Although especially the optical connecter connected to the optical coupling parts of this invention is 
not limited, the small optical connecter of single fiber or multicore is chosen suitably. For example, a MPO optical 
connecter, MT optical connecter, MU optical connecter, a FPC optical connecter (NTTR&D, VoL45 No.6,589 page), 
etc. are mentioned. 

[0017] In order to manufacture the above-mentioned optical coupling parts of this invention, first, on the base material 
which has a 2-dimensional flat surface, the above adhesives are used and the request pattem by the optical fiber is 
wired. The edge of an optical fiber is changed into the state where it was pulled out fi-om the base material so that it 
might become a part for the trailer for making optical connection with an optical connecter, in that case. Subsequently, 
****** is prepared using the above-mentioned material near the periphery of a base material, or the periphery, and resin 
material is filled into the inside portion of formed ******, and it solidifies into it. For example, the thermoplastics in the 
method of carrying out heat hardening and the state where heating fusion was carried out is dropped, resin material is 
dropped in the state of the application liquid which dissolved in the suitable solvent, the thermosetting resin of the 
metiiod of drying and a liquid state is dropped, it is filled up inside ****** with the method and the soUd-state which 
are solidified by cooling, and after carrying out heating fusion, the resin fixed bed is formed by the method of 
solidifying etc. It is fixed and will be protected by the optical fiber wired by it. Furthermore, on the resin fixed bed, a 
protective layer is prepared by request. Before the resin material of the resin fixed bed solidifies, after carrying out the 
laminating of the film-like object, and solidifying resin material after that and resin material's solidifying, you may form 
a protective layer by applying the application Hquid for protective-layer formation. 

[0018] In the optical connection material produced as mentioned above, an optical connecter is joined to a part for the 
trailer of the pulled-out optical fiber. For example, weld connection of tiie optical fiber end face fixed to the optical 
connecter and the end face of each optical fiber pulled out from the optical fiber wiring member is made. 
[0019] 

[Example] Hereafter, although an example explains this invention, this invention is not limited to this. 

The base-material sheet (size 210mmx297mm) which carried out coating so that it might become 100 micrometers in 

thickness about an acrylic binder on it was prepared xising a polyimide film with a thickness of 125 micrometers as 
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example 1 base material. In wiring this in the optical fiber core wire (the Koga electrical engineering company make, a 
carbon coat optical fiber, diameter of 250 micrometer) of per a port (a part for an optical fiber takeoff connection fi-om 
optical connection material), 16 optical fibers were arranged in parallel in 300-micrometer pitch, and eight ports each 
(each port consists of 16 optical fibers) were produced in 25mm pitch on both sides of the shorter side of a base-material 
sheet. Each optical fiber wired the shorter side of another side firom one shorter side of a base-material sheet, and wiring 
in each port of both sides is considered as desired fi-ee access wiring (128) for every optical fiber by design, wiring of an 
optical fiber is adjusted, and it was made for the maximum number of laps to become three. 

[0020] Then, ****** with a width of face [ of 5mm ] and a thickness of 1mm was formed using the nonwoven fabric 
(the TONEN TAPYRUS CO., LTD. make, PIOOSW-OOX) which becomes the circumference of the base-material sheet 
which wired the optical fiber fi-om a polypropylene fiber. Subsequently, silicone gel coating liquid (the Toray Industries 
Dow Coming make, SE-1880) was dropped at the inside, on it, the overcoat of the 125 -micrometer polyimide film was 
carried out, the protective layer was prepared, silicone resin gel was stiffened under the condition of 1 hour at 120 
degrees C, and tihe optical patchboard with a thickness of 1.25mm was produced. Then, MU connector was connected to 
the edge of the pulled-out optical fiber, and the optical patchboard of a final product was obtained. 
[0021] By preparing above ******, it sank into the nonwoven fabric which the silicone resin gel coating liquid for resin 
fixed-bed formation does not flow out of the end face of a base-material sheet which wired the optical fiber, and consists 
of a polypropylene fiber of ******, and the optical patchboard with which a base-material sheet, an optical fiber, the 
resin fixed bed, a protective layer, and ****** were unified was obtained. Moreover, good connection was able to be 
made with the optical connecter, without the edge of the optical fiber pulled out fi-om each port also being polluted by 
the coating liquid for resin fixed-bed formation. 

[0022] When the heat-and-high-humidity examination of 75 degrees C and the 5000-hour neglect by 90%RH and -40 
degrees C to 75 degrees C, and 500 times of heat cycle tests were performed about the produced optical patchboard, 
change of optical loss and change are 0.2dB or less, and were understood are usable enough as optical coupling parts. 
[0023] In example 2 example 1, before each port's having consisted of eight optical fibers, and using MT connector (8 
heart optical connecter) instead of MU connector and wiring an optical fiber, only one side produced the optical 
patchboard like the example 1 except having used what connected MT connector. 

[0024] By preparing ******, it sank into the nonwoven fabric which the silicone gel coating liquid for resin fixed-bed 
formation does not flow out of the end face of a base-material sheet which wired the optical fiber, and consists of a 
polypropylene fiber of ******, and the optical patchboard with which a base-material sheet, an optical fiber, the resin 
fixed bed, a protective layer, and ****** were unified was obtained. Moreover, good connection was able to be made 
with the optical connecter, without the optical fiber edge extended fi-om MT connector connected beforehand and each 
port also being polluted by the coating liquid for resin fixed-bed formation. 

[0025] When 75 degrees C and the heat-and-high-humidity examination of the 5000-hour neglect by 90%RH were 
performed about the produced optical patchboard, change of optical loss and change were understood are usable enough 
as optical coupling parts which are 0.25dB or less. When optical loss was measured, it was 0.8dB or less also including 
connection loss of an optical connecter. 

[0026] In example 3 example 2, instead of the nonwoven fabric which consists of a polypropylene fiber The nonwoven 
fabric (the TONEN TAPYRUS CO., LTD. make, N050SS-00X) which consists of nylon fiber with a width of face [ of 
5mm ] and a thickness of 500 micrometers is used, as a resin material for resin fixed-bed formation the curing agent 
(oil-ized shell company make -) of an epoxy resin (**** fats-and-oils company make, EPORAITO400E) and an epoxy 
resin, and the equivalent Using EPOMETO B002, the epoxy resin was stiffened under 150 degrees C and conditions of 
1 hour, and the optical patchboard with a thickness of 0.75mm was produced like the example 2 except the total of all 
optical fibers being 64, and the number of the greatest laps of an optical fiber being two. 

[0027] By preparing ******^ it sank into the nonwoven fabric which the epoxy resin coating liquid for resin fixed-bed 
formation does not flow out of the end face of a base-material sheet which wired the optical fiber, and consists of nylon 
fiber, and the optical patchboard with which a base-material sheet, an optical fiber, the resin fixed bed, a protective 
layer, and ****** were unified was obtained. Moreover, good connection was able to be made with the optical 
connecter, without the edge of the optical fiber extended from the optical connecter connected beforehand and each port 
also being polluted by the coating liquid for resin fixed-bed formation. 

[0028] When loss of all the connected optical fibers was measured, it was 0.6dB or less also including connection loss 
of an optical connecter. Although the heat-and-high-humidity examination of 75 degrees C and the 5000-hour neglect 
by 90%RH and -40 degrees C to 75 degrees C, and 500 times of heat cycle tests were performed about the produced 
optical patchboard, change of optical loss and change are 0.20dB or less, and were understood are usable enough as 
optical coupling parts. 

[0029] The substrate (size 210mmx297nmi) which prepared the adhesive layer with a thickness of 100 micrometers it is 
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thin from an acrylic binder on the glass-epoxy composite substrate with an example 4 thickness of 1.6nmi was prepared. 
This binder layer is beforehand produced on the ablation sheet, and stuck and formed it in the glass-epoxy composite 
substrate. The optical fiber to which MT connector of the 8 heart is already connected was wired like the example 2 
besides, and ****** with a width of face [ of 5nrai ] and a thickness of 800 micrometers was prepared in the 
circumference of the glass-epoxy composite substrate which wired the optical fiber using the bulking agent (a sealing 
agent, the Konishi:bus bond) of a silicone system. The optical patchboard was produced like the example 2 except 
having hardened silicone rubber on 100 degrees C and the conditions of 1 hour, using silicone rubber coating liquid (the 
Toshiba Silicone make, YE-5822) as a resin material for resin fixed-bed formation. 

[0030] By preparing ******, the optical patchboard with which the siHcone rubber coating liquid for resin fixed-bed 
formation did not flow out of the end face of a glass-epoxy composite substrate which wired the above-mentioned 
optical fiber, and a substrate, an optical fiber, the resin fixed bed, a protective layer, and ****** were unified was 
obtained. Moreover, the optical connecter wired beforehand was not polluted by the coating liquid for resin fixed-bed 
formation, either. 

[003 1] When 75 degrees C and the heat-and-high-humidity examination of the 5000-hour neglect by 90%RH were 
performed about the produced optical patchboard, change of optical loss is 0.30dB or less, and it tums out that it is 
usable enough as optical coupUng parts. When optical loss was measured, it was 0.85dB or less also including 
connection loss of an optical connecter. 

[0032] In example 5 example 4, the ultraviolet rays of 20 mW/cm2 were irradiated for 2 minutes, using an ultraviolet- 
rays hardening type binder (the OSAKA ORGANIC CHEMICAL INDUSTRY, LTD. make, BISUKO tuck PM-654) as 
a resin material for resin fixed-bed formation, and the optical patchboard was produced like the example 4 except 
having stuck the polyimide film with a thickness of 125 micrometers on it. 

[0033] By preparing ******, the optical patchboard with which the ultraviolet-rays hardening type binder coating liquid 
for resin fixed-bed formation did not flow out of the end face of a glass-epoxy composite substrate which wired the 
above-mentioned optical fiber, and a substrate, an optical fiber, the resin fixed bed, a protective layer, and ****** were 
unified was obtained. Moreover, the optical connecter connected beforehand was not polluted by tiie coating liquid for 
resin fixed-bed formation, either. 

[0034] When 75 degrees C and the heat-and-high-humidity examination of the 5000-hour neglect by 90%RH were 
performed about the produced optical patchboard, change of optical loss is 0.20dB or less, and it tums out that it is 
usable enough as optical coupling parts. When optical loss was measured, it was 0.75dB or less also including 
connection loss of an optical connecter. 
[0035] 

[Effect of the Invention] As stated above, in the optical coupling parts of this invention, by preparing ****** near the 
periphery of a base material, or the periphery, the resin material for resin fixed-bed formation does not flow out of the 
end face of the base material which wired the optical fiber, and the resin fixed bed is formed. Therefore, it can fix on a 
base material and the optical fiber wired without having not polluted the optical connecter beforehand installed on the 
optical connecter beforehand connected before the optical fiber edge extended from the base material or protective-layer 
installation or the base material, and disturbing the circuit pattern of an optical fiber can be protected. Therefore, 
according to the production method of the optical coupling parts of this invention, while the reliability of optical 
coupling parts increases, the dirt of an optical fiber and a connector and the fall of the yield by breakage can be 
prevented. Moreover, by choosing the material which has flexibility as a resin material for resin fixed-bed formation, 
the stress concerning an optical fiber can be eased and, thereby, the reliability of optical coupling parts can be raised 
fiirther. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daxnag s caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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